INTRODUCTION
Bisby and Ainsworth (1942) stated that 'Nature may make species, but man has made the genera'. To this Accepted for publication April 19, 2001. ' Corresponding author, Email: pwc@maties.sun.ac.za end the genus MycosphaerellaJohanson (Dothideales, Mycosphaerellaceae) has been linked to at least 27 different coelomycete or hyphomycete anamorph genera (Kendrick and DiCosmo 1979) , 23 of which were accepted by Crous et al (2000) . The anamorphic genera are separated using a combination of characters including conidiomatal structure (pycnidia, acervuli, sporodochia, etc.), mycelium (presence or absence of superficial mycelium and texture thereof), conidiophores (arrangement, branching, pigmentation and ornamentation), conidiogenous cells -(placement, proliferation and scar type) and conidia (formation, shape, septation, ornamentation, pigmentation and catenulation). One of the anamorph genera for which more than 3000 names have already been published is Cercospora Fresen. (Pollack 1987) . Cercospora was last monographed by Chupp (1954) , who proposed a broad concept for the genus, simply stating if hila were thickened or not, and if conidia were pigmented, single or in chains. Deighton, Sutton, Braun and several other workers divided the Cercospora-complex into smaller, more morphologically similar units based on different combinations of the characters discussed above (Braun 1995a (Braun , 1998 . The abandonment of the "Chupp concept" has resulted in close to 50 genera being recognized in this complex (Braun 1995a) . One of the reasons for this was the strict interpretation of the numerous conidiogenous events as defined by Sutton and Hennebert (1994) , as well as the additional characters discussed above. In the ophiostomatoid fungi, however, Wingfield et al (1993) found that the number of anamorph genera attributed to Ceratoqstis Ellis & Halst. and Ophiostoma Syd. & P. Syd. could be reduced from sixteen to seven based on a re-evaluation of conidium ontogeny (Wingfield et al 1993) . Several anamorph genera have been found to have species with conidiomata varying from mononematous, scattered conidiophores to sporodochia with a basal stroma, or from pycnidia to sporodochia to synnemata (Samuels and Seifert 1987, Seifert and Okada 1990) . Based on similar observations Sutton (1980) and Nag Raj (1981) saw the need to abandon the distinction between hyphomycetes and coelomycetes, as acervuli were frequently found to form a continuum with more stromatic, sporodochial forms. If this plasticity is taken into consideration when examining the 23 anamorph genera accepted by Crous et a1 (2000) , many appear superfluous. Crous (1998) was of the opinion that iVycosphaerella is polyphvletic, and that it could possibly be split along the lines as defined by its different anamorphs. However, in recent phylogenetic studies done on this group (Stewart et a1 1999 (Stewart et a1 , C:rous et a1 1999 (Stewart et a1 , 2000 , ~Mjcosphnerella proved to be mo~lophyletic, having several well-defined clades correlating with specific anamorph genera, and other clades corlsisting of a motley assemblage of species from diverse anamorph genera. The aims of the present study were thus to derive a molecular phylogeny of selected anamorph genera linked to ~Mjcosphner~lla, and to compare these data with morphology, re-evaluating the generic concepts of the respective genera studied. A further aim was to derive a new set of characters and concepts that would enable us to propose a simplified, but workable classificatiorl system, without the loss of too much taxonomic information.
DLVAamfilijcatio?7 and sequencing.-Genomic DNA Iva, isolated from fungal mycelium (TABLE I) collected directly from malt extract agar (MEX) (Biolab, Midrand, South .Mrica) plates using a modification of the isolation protocol of Lee and Taylor (1990) . DNA quantification was done by LT7 spectroscopy using a Beckman DU Series 7500 Spectrophotometer. Buffers and sequencing conditioris were as stated in Crous e t a1 (2000) . The purified PCR products were sequenced using an M I Prism 377 DNA Sequencer (PerkillElmer, Norlvalk, Connecticut), lvith an AABI PRIShI1" Dye Terminator Cycle sequencing Ready Reaction Kit (Perkin Elmer, Thrrington, U.K.).
Phjlogenetic a17a!ssis.-The nucleotide sequences of the 3.XS rRVA gene and the flanking internal transcribed spacers (ITS1 and ITS2) were assembled using Sequence NavigatorT\' version 1.0.1. (Perkin Elmer, Applied Biosysterns, Inc., Foster City California). Alignment of the sequence files was conducted using the CLUSTAL W software (Thompson et a1 1994) . Adjustments for improvement were made by eye where necessary. .Uignment gaps were coded as a fifth base in the parsimony analysis. The parsimony analyses were performed with PAUP* version 4.0b2a (Swoffbrd 1999) . The neighbor-joining distance lrlethod was also used to infer a gene tree. Clade stability waa assessed using 1000 neighbor-joining bootstrap replications. The parsimony tree scores including tree length, consistenc~ index, retention index, rescaled consiste~icy index and homoplasy index (TL, CI, RI, RC and HI) were also calcl~lated.
Xlorphology-Isolates were either obtained from other culture collection^ or isolated fi-om infected plant material as explained in Crous (1998) , and deposited in the culture collection of the Departrnerlt of Plant Patholo,?; Uni1-ersity of Stellenbosch. South ,Vi-ica (STE-U. T~B L E I ) , and at the Centraalbureau voor Schimmelcultures, Utrecht, Nether- lands. Isolates were cultured on divided plates containing MEA and carnation-leaf agar ( C U ) (Fisher et a1 1982 , Crous et a1 1992 . (:ulture, were incubated at 25 C ullder near-llltraviolet light, and exarnined tceekll-for 1-2 mo.
Mounts were prepared in lactophenol, examined usitig Nomarski interferewe phase contrast and hright-field phase contrasL ruicroscopy, and nieasure~ne~lts made at XI000 magnification. ~Molrcular plzy1ogenj.-Maximum parsimony analysis was c o n d~c t e d for 383 parsimony-informative characters in the alignment using the heuristic search option with 1000 random sequence input orders for exact solution. The other 265 sites were excluded from the analysis to avoid fragmentary ambiguities observed in the ITS1 and ITS2 regions of the aligllment (data not shown). A total of 208 equally most parsi~nonious trees (MPT) were obtained and compared fbr the best topolo'q using the Kishino-Hasegawa test (FIG. 1) . The 383 parsimony-informative characters in the alignment were also analyzed by means of the neighborjoining (NJ) rrlethod using u~lcorrected pair frequencies, and evaluated with 1000 bootstrap replications, which produced a similar tree topolog~ (FIG. 2) , ~vith high bootstrap values for the relevant clades. Fusnriu?n prolzferntum (Matsush.) Nirenberg (GenBank X94l'il) was used as outgroup. Trvo species of Didj~nelln Sacc. as well as Ran~z~lis$or.cr Miura were also included. The latter genus has been lirlkecl to teleornorphs in Taprsicc (Pers.) Fuckel (Crous et a1 2000) . Sequence data of this stud)' were deposited at GenBank ('2F362048-3620'70) , and the alignment in TreeBase (S.390, h1889 (U77359) and Guignardia Viala & Ravaz (AF312008-AF312015) from GenBank were found to be nonalignable with those of Mycosphaerella.
i2lorphology.-Several of the c~lltures obtained from other collections were sterile, thus making it impossible to confirm their identity (indicated as ? in TA-BLE I). Although cultures of only 19 anamorph genera were available for inclusion in the present study, numerous generic type and other specimens have been examined. The genera dealt with in this study are discussed below.
DISCUSSION
Cladosporium.-Cladospom'um Link (1816) is the oldest generic name for this genus. No monographic treatment of this important, but complicated genus has been attempted. Hughes (1958) , who examined numerous types of hyphomycetes described in the lgth century, reassessed various old generic names and reduced the following genera to synonymy with Cladospom'um:Spar-ocladium C hev., 1826; Myxocladium Coi-da, 1837; Didymotrichum Bonord., 1851 and Heterospom'um Klotzsch ex Cooke, 1877. A review of the history of Cladosporium has been given by David (1997) . The status of the genus Heterosponum has resulted in much controversy. De Vries (1952) reduced it to synonymy with Cladospom'um, a conclusion supported by Hughes (1958) and Ellis (1971 Ellis ( , 1976 . Arx (1981 Arx ( , 1983 re-introduced Heterospom'um, and McKemy and Morgan-Jones (1990) as well as Braun (1995,) agreed with this taxonomic concept. David (1997) examined Cladosponum and Heterospom'um by means of SEM and clearly demonstrated that the scars and hila in the two genera are similar, and of the 'Cladosporium-type', i.e., protuberant with a central dome surrounded by a raised rim. Based on these results, David (1997) placed Heterosporium in Cladospom'um and proposed the combination Cludospom'um subgen. Heterospom'um (Klotzsch ex Cooke) J.C. David, a treatment that should be followed.
Arx (1983) considered Arroconidiella J.C. Lindq. & Alippi as synonym of Heterospom'um. This treatment is, however, not tenable since Acroconidiella is characterized by having tretic conidiogenous cells (Ellis 1971 , David 1997 . Furthermore, Arx (1983) also reduced Stenella Syd. to synonymy under Cladospo?ium. The scars in the former genus are, however, quite distinct from those of the latter genus (pileate, sensu David 1993) , and these two genera should be retained as separate entities.
Cladospom'um (incl. Heterospom'um) is characterized and distinguished from other Mycosphaerella anamorphs by its unique type of scars and conidial hila.
FIG. 1. One of 208 equally most parsinlonious trees inferred from 383 parsimony-informative characters of aligned sequences of the 3.8s rRNA gene and flanking ITS1 and ITS2 regions using maximum parsimony a~lalysis with heuristic search option and 1000 random sequence input orders (TL = 3873 steps, (:I = 0.312, RI = 0.348, RC = 0.171, HI = 0.688). The sequence of Fz~sariumprol@utum was used as outgroup to root the tree. Branch lengths are indicated.
The peculiarity and separate position of Cladospo~i- (1999) . The taxonomic concept applied in the latter urn has also been confirmed in a previous molecular paper is rather wide and not solely based on the study (Crous et a1 2000) . Descriptions and an exstructure of loci and conidial hila, so that a few spepanded key to the species of Cladosporiz~rnavailable cies are included which belong in other genera, viz., in culture have recently beer1 published by Ho et a1 . Braun (1998) .
In the present study iZI. astmma (Fr.) Lindau was found to cluster in the Cludosporium clade (FIGS. 1, 2). As the culture proved to be sterile, further research would be required to elucidate its possible relationship with C. polygonati M.B. Ellis, which also occurs on this host. Cladosporium (incl. Heterosporium) should be confined to saprobic and phytopathogenic (rarely hyperparasitic) hyphomycetes with cladosporium-like scars and hila and i%fycosphaerella teleomorphs (Mycosphaerellacene) . I11 our analyses Clndosporium clustered adjacent to the main Mycosphaerella cluster, which suggests that it represents a separate section of iMycosphaerella. The issue of recognizing sections in iLfycosphaerella has been dealt with by several workers (Arx 1949 , Barr 1972 , David 1997 ), the correct nomenclature of which awaits further type and molecular studies.
Ramularia and allied genera with colorless corzidiophore~ and conidia.-The genus Ramularia was described by Unger (1833) . Ramularia and allied genera are characterized by having colorless conidiophores and conidia. A monograph of this complex of genera of colorless cercosporoid hyphomycetes ( Cercosporella Sacc., Ramularia, 1Veoramularia U. Braun, Neooz)ularin U. Braun, Phacellium Bonord., PseudocPrcosporella Deighton) has been published by Braun (1995a Braun ( , 1998 . Ouularia Sacc. (aseptate conidia) was reduced to synomymy with Ramularia sensu Saccardo (multiseptate conidia) (Hughes 1949 , Sutton and W7aller 1988 , Braun 1998 . Ophiocladium Cavara was distinguished from this complex because of its curled conidiophores, and conidia that have somewhat eccentrically positioned scars. This genus was, howlever, reduced to synonymy with Ramularia (Braun 1988a, Sutton and M7aller 1988) , as was supported by molecular data presented by Crous et a1 (2000) . Conidium septation and unusual conidiophore shape with eccentric scars are thus characters to be considered at the species level.
Passalora Fx,Cercospora, and allied genern with thickened, darkened conidiogenous loci and conidial hila.-The genera in this complex are all very similar, and as more taxa were described, many intermediates were found that could not easily be allocated to any one of these. For the purpose of this study these genera are divided into five groups and discussed as such below. Asperisporium il/lnubl., Cercosporidium Earl; Dis- Deighton (1967) considered C;mcosporidium "a useful and definable genus, distinct from Passalorc~", but failed to give clear morphological differences between the two genera. Based on the descriptions in Deighton (1967) , Cmosporidium was only distinguished from Passalora by forming welldeveloped stromata. The taxonomic value of stronlatal formation for the differentiation of genera in this complex is, however, very doubtf~~l. Arx (1983) stated that even in Pu.ssalora b a r i l l i p , the type species of this genus, small substomatal stromata are often present. The size of the stromata is often influenced by the size and structure of the substomatal cavities, which are relatively small in hosts of the latter genus. rlrx (1983) followed the wider concept of P(~ssalora, which was generally used before Deighton (196'7) reintroduced Crrcosporidium, and maintained the latter genus in synonymy with Pas.saloru. Castaiieda and Braun (1989), Deighton ( I 990), and Braun (1995,) followed Arx's (1983) concept of Passalora (incl. Cercosporidium) . Braun (1995b) discussed the differentiation of Pa.ssalora and allied genera in detail, provided a re-description of Passaloru ernend., and a key to the related genera.
The following additional genera have been reduced to synonymy with Passalora (incl. Cercosfiori-. . dium): Berteromjces Cif. (Deighton 1967) The genus Aspem's@orium, introduced by Maublanc (1913a, b) , resembles Passaloru, but differs in having verrucose conidia (Ellis 1971 , 1976 , Arx 1983 (Deighton 1967 ) and l? milii (Syd.) de Vries (1952) with finely verruculose-rugose conidia. Although no molecular data are available to assess the validity of this genus, its separation seems doubtful. Pons and Sutton (1988) described Distocercospora to accommodate Cercos@ora pachyderma Syd. & P. Syd. The slightly thickened conidial scars and pigmented conidia in Distocercospora resemble those of Passalora spp., and the frequently branched conidiophores in D. pachyderma are reminiscent of Mycovellosiella Rangel and some Phaeoramularia Munt.-Cvetk. species, but the conidia are predominantly distoseptate. As mentioned for taxa in the Pseudocercospora cluster, distoseptation appears to be important at species level, which questions the separation of Distocercospora from this complex.
Pmthigada Subram. (Subramanian and Ramakrishnan 1956 ) is very close to Passalora (Braun 1995a), but differs, based on the present interpretation of this genus (Sutton 1994 , Braun 1996 , Braun and Melnik 1997 , in having scolecosporous, pluriseptate, thick-walled, usually more or less rostrate conidia. Although molecular data are not yet available, this separation also appears uncertain.
Quasiphloeospora (Sutton et a1 1996) was introduced to accommodate Cercospora saximontanensis Deighton, an unusual cercosporoid species characterized by having large subepidermal sporodochia (described as acerwli by Sutton et a1 1996) , filiform conidiophores with percurrent as well as sympodial conidiogenous cells, and pale, but not quite colorless scolecospores. Sutton et a1 (1996) explained the differences between Quasiphloeospora and Cercospora as well as Pseudocercospora Speg., but failed to contrast it with Passalora, which is, indeed, quite similar. Quasiphloeospora differs from Passalora in having frequently percurrently proliferating conidiogenous cells and more or less cylindrical, rather cercosporalike conidia. It appears, therefore, that this genus may also eventually be reduced to synonymy with either the Passalora, or the Pseudocercospora complex. Given the mode of conidiogenesis, as well as the slightly thickened conidial scars, it may well prove a synonym of the latter.
Pseudocercosporidium Deighton (1973) was described to accommodate Cercosporidium venezuelanu m Syd., a dematiaceous hyphomycete with long, erect, frequently branched conidiophores and cicatrized conidiogenous cells. This species is close to the Passalora/Mycovellosie22a/Phaeoramulariacomplex, but the structure of the conidiogenous loci, which are rather cercosporella-like, is quite distinct. Its status remains unclear.
Phaeoisariopsis Ferraris (1909) was introduced to accommodate Isam'opsis gm'seola Sacc., the type species, which is a synnematous hyphomycete distinguished from Isariopsis Fresen. s.str. ( = Phacellium Bonord., see Braun 1998) by having pigmented conidiophores and conidia. Ferraris (1909) included three additional North American species, which were later excluded: Deighton 1990) . Ellis (1971 Ellis ( , 1976 and Arx (1983) recognized the genus Phaeoisan'opsis for synnematous hyphomycetes close to Cercospora, but included some species with large, dense, non-synnematous fascicles. Deighton (1990) re-examined and reassessed the genus Phaeoisariopsis. He considered the synnematous arrangement of conidiophores to be a feature unsuitable for generic differentiation. Phaeoisariopsis was therefore confined to a few species similar to l? griseola, characterized by non-geniculate conidiogenous cells with scars lying more or less flat against the conidiogenous cells. Species with conspicuously geniculate conidiogenous cells were placed in Passalora. Braun (1992 Braun ( , 1995a disagreed and preferred to maintain Phaeoisariopsis as the synnematous counterpart to Passalora. The formation of svnnemata is, as the only feature for generic delimitation, very questionable. For instance, the genus Pseudocercospora also includes some synnematous species. Several species originally placed in Phaeoisariopsis, but with inconspicuous conidial scars, have been reallocated to Pseudocercospora (Deighton 1990 ). There are also some other genera of hyphomycetes with synnematous as well as nonsynnematous species, e.g., Spiropes Cif. (Ellis 1971) . The differentiation between Ramularia and Phacellium (Braun 1998) is, however, not comparable since the two genera are also distinguished based on other features. Phaeoisariopsis is undoubtedly heterogenous and not tenable in the present sense as a synnematous counterpart to Passalora. The key for a future treatment of this genus is connected with the status of Phaeoisa~iopsis griseola, the type species. Recent molecular data (Crous et a1 2000) , placed P gn'seola in the Pseudocmcospora complex, which is surprising at first sight. The close affinity of I? gmseola and Pseudocercospora spp. is, however, not totally unexpected, since the scars in this species are very thin, unthickened or almost so, and only very slightly darkened. In many collections, the conidiogenous loci range from being inconspicuous to subconspicuous, so that it is not surprising that Yen (Yen and Lim 1980) Deighton (1990) . The type material of C. .sol+mnniis also a collection with rather inconspicuous scars. The close affinity of Phaeoisam'opsis and Pseudocercospora was also recognized by Arx (1983) . It appears, therefore, that I? griseolq the type species of Phaeoisam'opsis, is congeneric with Pseudocercospora. As in the case for Paracercospora Deighton (Stewart et a1 1999) , it appears that genera with pigmented conidia and thin, unthickened or almost so, slightly darkened scars belong in Pseudocercospora. Species with consistent, conspicuously thickened and darkened scars should be assigned to Passalora. h formal merging of Plzaeoisariopsis and Pseudocercospora should, ho~vever, coincide with a proposal to conserve Pseudocercospora over Phaeoisariopsis.
Cercospora. The genus Cercospora was introduced by Fresenius (in Fuckel 1863) for passalora-like fungi with pluriseptate conidia. The concept and circumscription of Cercospora was subsequently widened, and culminated in the treatment of the genus by Chupp (1954) , which included almost all cercosporoid hyphomycetes. In other treatments the circumscription of this genus was redefined and narro\ved. Saccardo (1880) and Spegazzini (1910) considered Cercosporn ferruganea Fuckel with pigmented conidia to be typical for Cercospora, so that Spegazzini (1910) introduced Cercosporina Speg. for cercosporoid hyphomycetes with hpaline conidia. Deighton (1979) transferred C. ferruginea to ~M~covellosiella. Sutton and Pons (1980) dealt with Cercosf~orina in detail, and reduced this genus to synonymy with (,'rrcospora s.str.
Other taxonomic treatments restricted the genus to hyaline-spored, scolecosporous species with conspicuous conidial scars, agreeing with Cercospo7-a apii, which was proposed by Clements and Shear (1931) to serve as lectotype (Muntaiiola 1960 , Deighton 1976 , Ellis 1976 , Sutton and Pons 1980 . This taxonoinic concept is now generally recognized and has been confirmed by molecular studies (Crous et al 2000) , in which species of Cercospora s.str. formed a well-defined group.
C~rrcospora pen icillata (Ces.) Fresen. [ = C. depazroides (Desm.) Sacc.] is, however, the true type species of this genus. The complicated history of its typification has been discussed in detail by Braun (1995a) .
Braun (1993) referred some species with colorless or subhyaline conidiophores to Cercospora, and proposed the U. Braun for subgenus H~a l o c r~c o s p o r~ these taxa. The differentiation between almost or quite colorless C:ercospora spp. (subgeii. Hjc~locerc.osporn) and Cercosporella spp. has been discussed in detail by Braun (199.3a) . Braun (1993) discussed the differentiation between C~rcospom and Passalom. C:rreospora s.str. has also been circumscribed by Pons and Sutton (1988) , Braun (1993a, h), and Melnik (1997) .
The structure of' the conspicuously thickened and darkened conidiogenous loci (scars) and conidial hila is very important for the identification of C;~rco.cporn spp. Pons et a1 (1985) provided ultrastructural details of these structures in C,'ercospora brticoln Sacc. David (1993) Muntariola (1960) and Deighton (1974) reintroduced and redefined Rangel's genus. ~j c o u e~~o s i r l l a has been generally recognized as a segregate of (,'ercospo?-a s.lat. for taxa with conspicuous conidial scars and assurgent to repent external secondary hyphae on which the conidiophores are borne terminally and as lateral branches. The conidia are formed singly or in chains. Arx (1974 Arx ( , 1981 reduced Mycovellosiella to synonymy with Cladosporium, but later (Arx 1983) maintained it as a separate genus. Scars of ~Uycovellosiellaare quite distinct from those of Cladospom'um, belonging to the Cercosporatype (David 1993) . Ragnhildiana Solheim (1929) and Cercodeuterospora Curzi (1932) were reduced to synonymy with Mycovellosiella by Muntaiiola (1960) and Walkmmyces Thaung (1976) by Deighton (1979) . The genus Ormathodium, described by Sydow (1928) , was considered a synonym of Mycovellosiella by Muntaiiola (1960) , but, unfortunately, type material of 0. stjracis Syd., the type species of this genus, is not preserved, so that this synonymy cannot be confirmed. Muntaiiola (1960) and Deighton (1974) separated Fulvia from Mycovellosiella by differences in habit (loosely fasciculate, without any tendency to form ropes or to ascend leaf hairs in Fulvia), although they emphasized the close resemblance of the two genera. Arx (1974 Arx ( , 1981 reduced Fulvia together with Mycovellosiella to synonymy with Cladosporium, but in 1983, he recognized Mycovellosiella as a separate genus and considered Fulvia a synonym of the latter, since the differences in habit, discussed by Deighton (1974) , are not tenable. Several intermediate taxa exist, e.g., iUycovellosiella brachycarpa (Syd.) Deighton (1974) and M . trichostemmatis (Henn.) U . Braun (1999) . Braun (1995a) followed Arx's (1983) concept and introduced the combination Mycovellosiella subgen. Fulvia (Cif.) U. Braun. David (1993) examined the structure of the scars in Fulvia and 1Vfjcoz1-ellosiella and found some differences. The scars of Fulvia have been referred to the Stenella-type (pileate) and those of Mjcovellosiella to the Cercospora-type (planate). The number of species examined was, however, too small for a final conclusion. Further study of a wider range of taxa are necessary to resolve their scar types. Although Braun (1995a) recognized Fulvia as a subgenus of Mycovellosiella, it should for the interim be retained as synonym of Mycovellosiella. Deighton (1969) described Elletmera and Em'ocercospora for hyperparasitic ~Vycovellosiella(incl. fulvialike) hyphomycetes. Elletmera is characterized by having erect, fasciculate, frequently branched, pigmented conidiophores, slightly thickened and darkened conidial scars, and usually solitary (rarely catenate) conidia. Deighton (1969) compared Elletevera only with Fulvia and Mycovellosiella, and stated that it differs from the latter genus in the fasciculate arrangement of the conidiophores and from the former in the absence of regular catenation of the conidia. However, ~M~covellosiella and Fzclvia are connected by numerous intermediate taxa and have been united in one genus. Elletmera is only distinguished from Mycovellosiella by being hyperparasitic, but there is no clear basis for a morphological differentiation. The hyperparasitic habit alone, without any morphological basis for a differentiation, is not sufficient to introduce or maintain separate genera in the complex of cercosporoid hyphomycetes. Hyperparasitic species are, for instance, also known in Ramularia (Braun 1998) and Cladospom'um (Ellis 1976 ). Hence, Elletmera should not be maintained as a separate genus.
Species of Eriocercospora possess superficial mycelium with solitary, lateral conidiophores, slightly thickened and darkened conidial scars, solitary mycovellosiella/passalora-like conidia, and are indistinguishable from ~Uycovellosiella. Deighton (1969) compared Eriocercospora with the genus Cercospora, and stated that it only differs from the latter genus in having only slightly thickened conidial scars and in its hyperparasitic habit. Therefore, Em'ocercospora cannot be maintained as a separate genus.
Sirospom'um (BubBk 1912) is morphologically close to Mycovellosiella and only distinguished by having thick-walled, dictyosporous conidia. Siros~oriumis tentatively maintained as a separate genus until some molecular data become available to establish the value of oblique septa in this complex. Species with thin walls and without dictyospores should be excluded since they are undoubtedly congeneric with Mycovellosiella.
Stenella was described by Sydow (1930) and recognized by Ellis (1971 Ellis ( , 1976 , who reduced Biharia Thirum. & Mishra (Thirumalachar and Mishra 1953) to synonymy with this genus. Deighton (1979) followed this concept of Stenella and differentiated it from il/lvcovellosiella based on the formation of veri ruculose superficial hyphae and usually roughwalled, catenate conidia. However, many species with conidia formed singly have been assigned to Stenella, so that the verruculose creeping hyphae remain the onlv reliable basis for the differentiation of the two genera. According to David (1993) , the scars in Stenella are pileate and differ from the planate Cercospora-type scars. However, too few specimens have been examined to determine if this is a good distinguishing character. Molecular data also showed Stenella parkza Crous (1966) is also unclear. Stenellopsis is morphologically similar to Stenella. It has single, conspicuously verrucose conidia with scars that are somewhat thickened and darkened, but lacks verruculose superficial hyphae. However, the formation of superficial hyphae has now been recognized to be of lesser importance at the generic rank. For instance, it is not accepted at generic rank in Pseudocercospora (Deighton 1976) or Ramularia (Braun 1998), and must also be rejected in the iVlycovellosiella/Passalora/Phaeoramularia/Stenella complex. It appears, therefore, that Stenellopsis should also be seen as synonym. Verrucisporota, introduced by Shaw and Alcorn (1993) , is similar to Stenellopsis. The scars are broad and of the Cercospora-type, and the conidia are rugose (David 1997) . Parastenella J.C. David (David 1991 (Ellis 1971 , 1976 , Deighton 1979 , Liu and Guo 1982 , Pons and Sutton 1988 , Hsieh and Goh 1990 Sutton and Pascoe (1987) added a new species, compared Tandonella with Sclerographiopsis Deighton, and emended the circumscription of the two genera. Tandonella is a synnematous counterpart of Phaeoramularia, also having superficial mycelium. However, as stated earlier, both these features should not be employed at generic level, so that Tandonella is not tenable any longer as a separate genus.
Reassessment of Mycovellosiella, Passalora, Phaeoramularia, and allied genera. Passalora and Phaeoramularia are only differentiated by the mode of conidial formation, either formed singly or in chains. Conidial formation is, however, a weak feature to employ at the generic level in this complex. Ramularia comprises, for instance, species with solitary as well as catenate conidia. Braun (1998) clearly demonstrated that the conidial formation (solitary vs catenate) is not applicable within Ramularin slat. for a separation of the genus into smaller taxonomic units. In Pseudocercospora, the conidia are usually formed singly, but a few species with catenate conidia are also known (Deighton 1976 (Hsieh and Goh 1990) . Pseudocercosporella Deighton is also a genus that usually forms solitary conidia, but a few taxa with catenate ones have also been included (Deighton 1973) . Even in Cercospora s.str. the conidia may occasionally be formed in short chains [e.g., in C:Prcospora lartuincorporating two septoria-like isolates that separate in other analyses, and thus do not belong in this clade, see text); cladecue-satiuae Sawada (Hsieh and Goh 1990, as C. longissima Sacc. ) and in C. ricinella Sacc. & Berl. (Braun et a1 1992) l. The formation of short conidial chains in Cercospora s.str. is often connected with the germination of conidia and microcyclic conidiation. This phenomenon is rather common and has been described and illustrated for many species, e.g., C. sesamigenaJ.M. Yen & Lim (1973) , C. nurantia Heald & F.A. Wolf (Pons 1988) and Cercospora kikuchii T.
Matsumoto & Tomoy. (Fernandez et a1 1991) .
Both 1W~covellosiellaand Stenella include species with solitary and catenate conidia. There are even several intermediate taxa in Pnssalora which occasionally form short conidial chains, e.g., Passcclo'ra janseana (Racib.) U. Brawl ( = C;ercospora orjzae Miyake) [see Constarltinescu 1975, under C; ercospora jun,seana (Racib.) Constant.], P heterospora (Hohn.)
Braun 1992) and R aratai (Speg.) U. Braun, Delhey & Kiehr (2000) . Pons and Sutton (1996) described Cercosporidium dezghtonii, which was referred to Cerco.spom'dium ( = Passalora) although the conidia in this species are fomed in chains. In conclusion, it must be stated that among cercosporoid hyphomycetes the formati011 of single or catenate conidia is not tenable as a distinguishing character at generic rank. Phaeoramularia has to be reduced to synonymy with Passalora, which has also been confirmed by our molecular data, in which Passalora, Phaeoramularia and iVycovellosiella form mixed clusters.
The differentiation between Passalora (incl. Phaeoramularia) and 1Wlycovellosiella (incl. Fulvia) , which comprises taxa with solitary as well as catenate conidia, is also difficult (Arx 1983, Pons and Sutton 1988 Deighton (1974) and kf.
tm'chostemmatis (Henn.) U . Braun (1999) . Fuluia forms transitions from iMycovellosielln to Pussalora (incl. Phaeoramuluria) .
The development of superficial secondary mycelium with solitary conidiophores is also a variable character. Deighton (in Ellis 1976) assigned, for instance, CPrcosp~ra tithonine Baker & Dale to Phaeoramularia, but Hsieh and Goh (1990) found external hyphae with solitary conidiophores in this species. C:~rcospora eupatorii-odorati J.M. Yen has been placed in 1M~co7)-ello.riella (Yen 1981) as well as Plzaeoramulam'a (Liu and Guo 1982) . Threads with terminal, intercalary, and pleurogenous conidiogerlous cells may range in this group of genera from being decumbent, developing into creeping secondary hyphae, to erect, fasciculate, forming ropes or climbing leaf hairs, but all kinds of transitions mav exist. In culture, all differences in habit disappear. Therefore, the development of creeping superficial hyphae is, as in Pseudocercospora (Deighton 1976) , Cercosporella (Braun 1995a), and Ramulnvia (Braun 1998), not tenable for the separation of cercosporoid genera. Even in Cercospora s.str., creeping hyphae with solitary conidiophores may be found [e.g., in Cercospora canescens Ellis & G. Martin (Yen and Lim 1969) and C. hjalofilispora J . M . Yen (1966) (Muntaiiola 1960) . Branched erect or decumbent threads are not useful as a character for taxoiiomic purposes on a generic level in cercosporoid hyphomycetes. Branched conidiophores are even present in Passalom baeillig~ra, the type species of Passalora, in P microsper~naFuckel and f? chaptomi u m (Cooke) , b x (Deighton 1967) . There is not a true basis for the separation of Passalorn (incl. Plzaeommularia) and i~fycovellosiella (incl. F u k~i n ) , so that the latter genus must also be included in Pu.rsalora slat., which is in agreement with our molecular data. Pa.rsalora emend. reveals the same range of morphological variation as observed in Ramularia and P.\eu-docercospora. I-'assalo.ra may therefore be circumscribed as f o l l o~~s : Anamorphs of Mycosphaerella spp., usually on living hosts, phytopathogenic, often causing leaf spots, occasionally hyperparasitic, rarely saprobic. Primary mycelium internal, secondary mycelium lacking to well-developed, external, superficial; hyphae branched, septate, smooth, hyaline to pigmented. Stromata absent to well-developed, substomatal to intraepidermal, rarely deeply immersed, subglobose to applanate, subhyaline to pigmented, composed of loosely to densely aggregated swollen hyphal cells. Conidiophores solitary, loosely to densely fasciculate or in sporodochial to synnematous conidiomata, arising from internal or superficial hyphae or substomatal to intraepidermal stromata, emerging through stomata, erumpent through the cuticle or arising from creeping hyphae, terminal or as lateral branches, conidiophores macronematous, unbranched or branched, continuous to pluriseptate, subhyaline to pigmented, smooth to finely verruculose; conidiogenous cells integrated, terminal, intercalary to pleurogenous or conidiophores reduced to conidiogenous cells, conidiogenous loci conspicuous, conidiogenous cells cicatrized, scars somewhat thickened and darkened-refractive, more or less applanate. Conidia solitary to catenate, in simple or branched chains, amerosporous to scolecosporous, aseptate to pluriseptate, euseptate, rarely with a few additional distosepta, pale to distinctly pigmented (if subhyaline, conidia non-scolecosporous, broad, 4-15 km diam., and with few septa, usually 0-4), smooth to finely verruculose, hila somewhat thickened and darkened-refractive, more or less truncate.
Pseudocercospora and allied genera.-Pseudocercospora was introduced by Spegazzini (1910) . Deighton (1976) re-introduced this forgotten name and widened the concept of this genus considerably to include a wide range of cercosporoids with inconspicuous scars. He reduced Helicominia L.S. Olive, Ancylospora Sawada and Cercocladospora G.P. Agarwal & S.M. Singh to synonymy with Pseudocercospora. Deighton (1976) distinguished Cercoseptom'a Petr. from Pseudocercospora by having narrow, acicular conidia, but both genera cannot be properly differentiated (Deighton 1987, Braun 198%) . Arx (1983) merged Cercoseptom'a, which is characterized by having pigmented conidiophores, with the colorless genera Pseudocercosporellaand Thedgonia B. Sutton. Presently Cercoseptoria is accepted as a synonym of Pseudocercospora (Hsieh and Goh 1990 , Guo and Hsieh 1995 , Crous and Braun 1996 , Braun and Melnik 1997 , which is also supported by the molecular data derived by Crous et a1 (2000) and in the present study.
Pseudocercospora is morphologically highly variable, and accommodates a wide range of cercosporoid hyphomycetes with pigmented conidiophores and inconspicuous, unthickened, not darkened conidiogenous loci. Braun (1995a) demonstrated that all other characters are ~ariable and unsuitable for consideration at generic rank. Braun (1998) proposed a formal division of Pseudocercospora into five sections, based on morphological features of the conidiomata and conidia, but emphasised that these "units" should only be regarded as morphological groups, which are formally treated as sections, independent of their taxonomic value. The molecular data derived by Crous et a1 (2000) and in the present study show Pseudocercospora to be polyphyletic within Mycosphaerella, having evolved more than once from different Mq'cosphaerella holomorphs, and in several occasions having lost the teleomorph. This complex includes species with solitary or catenulate conidia, having euor distosepta, and scars which are inconspicuous to denticle-like, unthickened or almost so, not to slightly pigmented-refractive.
Paracercospora Deighton (1979) was introduced for some cercosporoid hyphomycetes with subconspicuous conidial scars (thickened slightly along the rim). Paracercospora fijiensis (Morelet) Deighton was originally referred to as a species of Pseudocercospora (Deighton 1976) . The differentiation of Pseudocercospora and Paracercospora is often difficult, and there are numerous intermediate taxa in Pseudocercospora that occasionally form paracercospora-like scars. In molecular analyses (Crous et a1 1999 , Stewart et a1 1999 , Crous et a1 2000 , Paracercospora spp. grouped with Pseudocercospora spp. These results supported the synonymy of these two genera.
Braun and Melnik (1997) included the description of the new genus Pseudophaeoramulam'a U. Braun, which contained cercosporoid hyphomycetes intermediate between Pseudocercospora and Phaeoramularia. The conidia are catenate, but the conidial scars are subconspicuous, flat, truncate, minutely thickened, not darkened to somewhat darkened and refractive. Pseudophaeoramulam'n geranii (M7.B. Cooke & C.G. Shaw) U. Braun, the type species of this genus, was originally placed in Pseudocercospora by Braun (1991) . Based on our molecular data, Pseudopha~o-ramularia should be reduced to synonymy with Pseudocercospora. These results suggest, therefore, that the separation of taxa with unthickened scars, and minutely thickened scars, are not informative at the generic level. The "type" of scar thickening (inconspicuous, planate, pileate or protruding) could therefore be more important than previously accepted. These results suggest that the separation of taxa with unthickened, non-pigmented scars and almost unthickened, slightly pigmented-refractive scars are not informative at the generic level.
Denticularia Deighton (1972) and Semipseudocercosporn J.M. Yen (1983) seem to be closely allied to Pseudocercospora, but the conidiogenous cells are distinctly denticulate and the conidia are non-scolecosporous. Because some species of Pseudocercospora also form denticles (Crous 1998) , it may mean that these genera will eventually also be reduced to synonymy. Presently no cultures are available for study and hence this remains unresolved. Deighton (1976) recognized Pantospora Cif. (Ciferri 1938) as a separate genus close to Pseudocerco~-porn, distinguished by synnematous conidiomata, percurrent as well as sympodial conidiogenous cells, and frequently dictyosporous conidia. These differences are, however, rather vague. The formation of dictyospores is the only clear character which distinguishes Pantosporn from Pse~~docercospo'ra, although conidia of Ps~udocercospora uitis (Ltv.) Speg., the type species of this genus, occasionally possess a few oblique or transverse septa. Molecular data on the species concerned are not available and the taxonomic value of dictyospores as a generic feature is not quite clear. As this feature can occur in the type of Ps~udocercosporn,however, it appears that Pant0.sporn may also represent a synonym of Pseudocercospora. Stigrninn plntani (Fuckel) Sacc., the type species of Stigminn, which has phragmo-and dictyospores, as well as eu-and distoseptate conidia, also clustered in the larger Pseudoem-cosporu clade in the present study. Furthermore, Ellis (1971) . In a recent ~nolecular study comparing the taxa occurring on Eucaljptus, Crous et a1 (2001) included one isolate of this fungus (STE-U 1124), which only produces conidia on percurrently proliferating conidiogenous cells in culture, though also sy~npodially on the host (Sutton and Crous 1997) . This species, belonging to Cercostigmina s.str., clustered with 97% bootstrap support to Pseudorercos~om, suggesting that C~rco.stigminn should be reduced to synonymy M Jth J-'Sez~do(~rcospom. Stigminn Sacc. (Saccardo 1880) was recently circumscribed by Sutton and Pascoe (1989) to represent foliicolous species allied to S. platani with pigmented structures, percurrently proliferating conidiogenous cells, and transversely, occasionally longitudinally distoseptate conidia. Genera that have since been segregated are Cercostigrnina ( = Pseudocrrco.sj)orr, see above), X e n o s t i p i n a Crous (19981, with euseptate conidia and sympodial and percurrently proliferating conidiogenous cells and Scoleco.stipinn LT. Braun. Scolerostigminn (Braun et a1 1999) was introduced for stigrnina-like species with thick-walled structures, and conidia having transverse eusepta, occasionally with a few longitudinal septa. One isolate of Stigmirta plrtani (CBS 336.33 ) that was included in this study clustered in the Pseudocerro.sporn clade. As with Cmostigmina, it supports the contention that the strictly percurrent proliferation of conidiogenous cells should be seen as a feature of value at species level. Furthermore, it also suggests that distoseptatiorl and oblique conidial septa are not evolutionarily informative in this group. Presently no species of S t i p i n a s.str. has a known L\f~cosphaerellu teleomorph. These findings suggest, however, that the teleornorphs, if found, ivould reside in lL1ycosphaerelln. One problem with placing Stigrnina in the Pseudocer.co.~porrgroup is that Stignintl (1880) predates Psrudoc~rco.sporu (l910), so this synonymy will have to be accompanied with a proposal to retain P.r.~zrdocercospomover Stignzina. Sutton and Hennebert (1994) commented that sporodochia are not fundamentally different from acer\uli and thus S l i p r~i n ais not that distinct from Leranosticta Syd. The fact that Lecnnosticta rricolc~ (Thiim.) Syd. clustered with other anamorphs of ~\{y-cosphccrrella, casts doubt on the validity of Eruptio M.E. Barr as proposed by Barr (1996) . More species will have to be included to resolve the fate of this genus, and to determine if it is homogenous. Sonderhenia H,]. Swart and J . Walker (1988) was established for pycnidial ananlorphs of ~\.Ijro~phaereI-/n with pigmented structures, percurrently proliferating conidiogenous cells and distoseptate conidia. Although similar to Phaeophleospora Rangel, it is chiefly distinguished by its distoseptate conidia. In a study comparing sequence data of Sonderhenia, it was shown to cluster between a Pseudocercospora and Mycovellosiella clade (Crous et a1 2001) , further casting doubt on the value of distoseptation as character in this complex.
Phaeophleospora was established by Rangel ( 1916) for pycnidial anamorphs of Mycosphaerella that have pigmented non-multi-euseptate, pigmented, smooth to rough conidia that form on pigmented, percurrently proliferating conidiogenous cells (Taylor and Crous 1999) . Recently, however, collections were obtained of a species with conidiogenous cells that could also proliferate sympodially (Crous unpubl) .
Colletogloeopsis Crous & M.J. Wingf. (Crous and M'ingfield 1997) represents acervular anamorphs of Mycosphaerella with brown, 0(-1)-septate, verruculose conidia that form on brown, percurrently or sympodially proliferating conidiogenous cells. The fact that species of these genera clustered together with high bootstrap support in the phylogenies derived from both ITS and LSU data (Crous et a1 2001) suggests that conidiomatal structure and conidial septation are of lesser importance in this complex than conidial pigmentation and conidiogenesis.
Presently no cultures are available of Xenosti,pinaCrous, thus its position cannot be clarified. However, given the flexibility of percurrent and sympodial proliferation occurring in some of the Mjcosphaer~lla anamorphs, the separation of this genus needs to be reconsidered. Crous and Corlett (1998) also recently described a Cercostipina synanamorph for Xenostigmzna wolJii Crous & Corlett. Given the variation in mode of proliferation, and the fact that oblique septa can also occur in Pseudocercospora, it appears probable that Xenostipina, like Cercostipina, could be a synonym of the Pseudocercospora/Stipina complex.
A species that has to be placed in Scolecostipina U. Braun (sporodochia, pigmented structures, percurrently proliferating conidiogenous cells, conidia subcylindric-obclavate, transversely multi-euseptate) is S t i p i n a eucalypti Alcorn (CBS 313.76 ). This species, however, clustered with Colletogloeopsis (acervuli, pigmented structures, sympodial and percurrently proliferating conidiogenous cells, conidia subcylindrical, 0-1-euseptate) and Phaeophleospora (pycnidia, pigmented structures, sympodial and percurrent proliferating conidiogenous cells, conidia subcylindrical to obclavate, 0-multi-euseptate). If these genera were to be considered objectively the main distinguishing factor is their conidiomatal structure. To merge them into the oldest genus name, Phaeophleospora, would be to disregard conidial septation and conidiomatal structure. The abandonment of these features has already been argued elsewhere in this paper. These preliminary data also support this synonymy. How ever, to complicate matters, the type of Phaeophleospora, P eugeniae Range1 clustered apart from this group in a study by Crous et a1 (2001) . It would seem, therefore, that although the synonymy proposed above could be feasible, it may have to await the inclusion of more species and other data sets to be finalized. In the interim, the following genera can be seen as part of the Pseudocercospora complex (with Phaeoisariopsis and Stigmina awaiting proposals to retain Pseudocercospora): (Crous and Wingfield 1996) are two morphologically indistinguishable anamorph genera linked to Mycosphaerella. Crous et a1 (1999) compared these taxa on a molecular basis, and concluded that they should be retained as separate entities, as they were phylogenetically distinct. It is interesting to note, however, that Dissoconium has a hyperparasitic habit, compared to the phytopathogenic one of Uwebmunia. As mentioned above for Elletevma and Mycovellosiella, several cercosporoid genera are now known that include saprobic, phytopathogenic, and hyperparasitic species. Furthermore, the two species of Uwebraunia also cluster separately (Crous et a1 1999 (Crous et a1 , 2000 , suggesting that this form has evolved more than once in Mycosphaerella. However, species of Dissoconium always cluster together, forming a clade adjacent to the main Mycosphaerella clade, and is an example of convergent evolution in the anamorph form.
Conclusions.-Based on sequence data derived from the ITS and LSU regions in the present and previous studies (Stewart et a1 1999 , Crous et a1 1999 , 2000 , 2001 , the monophyly of Mycosphaerella is supported. Presently these data also support the separation of 1Mycosphaerella into three sections, namely the main Mjcosphaerella section, a section for species with Dissoconium anamorphs, and a section for taxa with Cladosporium anamorphs. Approximately 23 anamorph genera have thus far been linked to iVycosphaerella based on cultural data. Of the 19 anamorph genera investigated here, it appears that many are polyphyletic, and do not represent natural groups within iVycosphaerella (FIG. 3 ) . Furthermore, it should be renlembered that anamorphs are form genera. The only groups that were found to be clearly defined were Cercospora, Ram~~lam'a, Cladospom'um and llissoconium. As more species are added to the phylogeny, however, this could possibly also result in more polyphyletic groups, as is the case with the other anamorph genera. To revisit the genus-for-genus concept, one would assume that iVycosphaerella, being monophyletic, should have one anamorph genus. However, this approach would lead to a gross loss of valuable taxononlic inforrnation that will not serve mycology or plant pathology, and will have serious implications. The solution, therefore, is to propose a simplified but workable system, using the characters shown here to remain informative at the generic level. From our preliminary data we conclude that the following features are not useful for generic separation of 1Vjcosphaer~llaanamorphs:
1) Superficial mycelium with solitary conidiophores, and the surface texture thereof (it should be noted, however, that the separation of Stenella and Passalorn is still not clearly resolved);
2) The formation of stromata;
3) Conidiomatal structure (conidiophores solitary, fasciculate to synnematous, sporodochia to pycnidia and acermli) (FIG. 3) ; 4) Conidial shape, size, and septation (even eusepta vs distosepta), as well as solitary vs catenate conidia; 5) Saprobic, hyperparasitic, and phytopathogenic habit.
Characters of value at the generic level include: 1) Structure of conidiogenous loci (scars) and hila [unthickened or almost so, but slightly darkened appears to have the same value as being unthickened; note a Passalol-a sp. with such scars (STE-U 2554) in the Ps~udocercosporagroup]. Pigmentation and thickening of scars form a continuum between genera. The distinction should thus be between the degreeof thickening, darkening, and refraction, building on the concepts developed by David (1997);  2) Presence or absence of pigmentation in conidiophores and conidia [some overlap exists here, and needs clarification, i.e., Passalora and C;wcosporu. Also note Thedgonia (STE-U 1661) in the Passalora group].
These conclusions are still preliminary, and as more taxa are sequenced and other genes also investigated, we hope that this will become clearer. The philosophy follo~ied here thus supports a reduction in genera, and a widening of anamorph generic concepts within iWycosphaer~lla, which presently still appears to be monophyletic. The next steps would be to focus on specific anamorph genera of 1Vljcos~hn-uella that could represent single groups, obtain more isolates of these taxa, and investigate other areas of their genomes. . 1983. i4fycosphaerella and its anamorphs. Proc K Ned Akad Wet Ser C Biol Med Sci 86 (1) . 1996. Taxonomic notes on some species of the Cur--cospora-complex (n') . 
